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TUDY REPORT ABSTRACT: | | 
he caper investigates techniques that have been taken to improve 

the Anny RUE cycle through study of refinements to the requirements 
docunentation process, selection of Project Manager criteria, ara 
evalation of the (heyenne/Advanced Attack Helicopter and Heavy Lift 
Helicopter programs, The conclusions are that: improvements have 

been implemented that will provide for more cost-effective development 
and acquisition of new weapons systens for the Aemy in today's en- 
virorment of austere defense funding. 
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EXECUTIVE SUMMARY 


Within the past four years developmental difficulties on ma- 
jon systems acquisition pregrams have focused national attention 
on the management techniques utilized by the armed services in 
the procurement of new materiel, (ost overune and coat growth 
experienced on large military procurements have been given wide 
publicity, The Defense dollars of tomorrow will be severely 
Limited, and the criticiom of wasteful practices on military 
procursnent programe dictates that the Army seek every avail- 
able means of reducing the costs associated with weapens systems 
acquisition while insuring that the requisite operational cxpe- 
bility is maintained, 
the Aany's materiel development community te alleviate discrepar- 
cies that occurred on paevious procurement programe, A more 
Lexible approach to weapons system definition has been adopted 
in the Materiel Need/Requined Operational (apability decumenta- 
tion uhich replaces the more rigid Qualitative Materiel Requirement 
methodology. Revised criteria for the selection of Project Managers 
and stabilization of thein duty tours has considerably strengthened 
the decisionmaking process and provided continuity of management 
on major acquisition programe, 

Two Anny programe fer development of aviation systens of fer 
excellent case examples of past deficiencies and the innovative 

iques that have been applied to improve the acquisition pro- 
cess, These are the (heyenne/Advanced Attack Helicopter and the 
Heavy Lift Helicopter. 

The (heyenne helicopter development, contracted under the 
"total package procurement” concept, uae cancelled in 1972 and a 
follow-on acquisition program was initiated for a more austere 
lower nrisk/ lower cost aysten entitled the Advanced Attack Helicopter. 


Total program costs for the (heyenne far exceeded those originally 
envisioned, and coupled with technical difficulties in the develop- 
ment, forced eventual teanination of the program, The follow-on 
effort fon the Advanced Attack Helicopter has been initiated under 
the guidelines of O00DI 5000. | and the een “a 
cavcasent of all cosh and decade nate poi to 0 fvoable 
production decision, 


The Heavy Lift Helicopter progam une initiated during the 
turbulent transitional period when cost overruns and technical de- 
ficiencies on militaay acquisition progaams were making daily 
headlines, Asa result, program fort coincides with the more 
austere "Lly befone buy" philosophy initiated by Deputy Defense 
Secretary Packaul in 1969. The development was originally approved 
as an Advanced Technology Paogaam to design, fabricate and prelimi- 
nary test critiorl HLH components in onder to verify technical 
feasibility and performance acceptability prior to systen develop 
ment, Success in the component program has resulted in recent 
approval of a prototype development which will test the technology 
gains achieved thus far without premture massive commitment of 
funds to a full scale effort, If the present recoad of successful 
progress is maintained, production of Limited quantities of the 
MLW is anticipated for the 1976-1980 time frame, 
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ABSTALNER 


Thie study represents the views, conclusions and reconmenda~ 
tions of the author and does not necessarily reflect the official 
opinion of the Defense Systems Managenent School non the Depirt- 
ment of. Defense, 


The ultimate objective of Aamy research and 
development is te develop for the Department 
of the weapons 4 and 

capable @ I ei” 


: ang enemy in 
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The above definition cited in Auny Regulation 705-5 in 
1968 was an entinely valid statement of the Army's research and 
development objectives until recent difficulties across a broad 
apectnum of developmental programe baought inte sharp foeus the 
nealiam that it is not possible in today's national environment 
to provide U.S, Anned Foaces withan unending anray of sophisti» 
cated weaponry regardless of cost, The Research Analysis (onp- 
oration (RAC) concluded in a study conducted under Army coritanct 
that a mone meaningful objective is te maximize the function of 
a new iten of military hardware, (19:8) Thus, RAC obviously 
incorporates the realistic element of the budget into the defi- 
nition, urdlensconing a major problem facing all military managers 
in today's era of auctere funding and constrained budgets, Today's 
"ultimate objective" is to achieve a significant measure of new 
weapons system performance at minimal dollar cost, 

le coalitions af sting ice oe 


we can afford 40 we can own a tent rum 
ber to maintain asrodean once of dogucly ze 
to protect our national intereote, TT] 

The above statement issued by former Deputy Secretary of 
Defense Rush in 1972 focuses on the pressure for allocation of 
the nation's Limited financial wealth to solve social and envinon- 
mental probleme and simultaneous closer scrutiny and criticism 
by cognizant (ongressional committees and the news media on the 
size and disposition of the Defense dollar, (ost overruns and 
cost growth experienced on lange military procurements auch ae 
the (~5, the (heyenne helicopter, and mone recently the F-/4 have 
cost" was an ununitten by-law during the heyday of the Vietnam con- 
flict, the tern "design to cost" (and in fact, minimal cost) is now 
an overriding consideration, The Defense dollars of tomorrow will 
be severely Limited, and the criticion of umateful practices on 
available means of reducing the coats associated with weapons 
systems acquisition uhile insuring that the requisite military 
capability is mintained, The problem facing today's acquisition 
manager is particularly perplexing since the diminishing size of 
the anmed forces and Lowen equipment densities require increased 
emphasis on the technologionl superiority of combat materiel in 
onder to realize the cited objective of defeating all potential 
enenies. 

This study paper will concisely examine discrepancies of 
past procedures and changes that have occurred in the Aamy's 
process for materiel requirements fornclation ard management of 
systems acquisitions programe during the transitional period of 
the past four years, The (heyenne program will be discussed 
with regard to past discrepancies and changes that have been 
implemented under the revised Advanced Attack Helicopter pro- 
curement to impnove the development cycle of this most important 
weapon system in the Army foace staucture, The Heavy Lift 
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Helicopter program will be analyzed for the impact of (50's pre- 
sent "low risk/ fly before buy" policy on paogaam format, Although 
the thaust of thie paper io oniented towl-the development of 
apply equally to smaller, tess complex Army programs. — 


CHAPTER LI 
IMPROVING THE ACQUISITION PROCESS 


General 


The responsibility for formating Awny hardware requirenente, 
relating these requirements to development of new weapons systene, 
and then procuring the developed materiel ia divided between tue 

major field agencies, These are the U.S. Anny Combat Developments 
Command (GAC) and the U5. Aany Materiel Command (ANC), (27: 1-5) 

The (XC function of primary significance to weapons systen 
acquisition is to determine how the Auny of the future will be 
equipped. (27:1-6) To accomplish this function (OC must provide 
a definitive answer to the question ‘What is required?" to respord 
to the threat on deficiency, Until 1970 this wae done through 
initiation of a materiel requirements document entitled a Quali- 
tative Materiel Development Objective (QN00) on a Qualitative 
Materiel Requirenent (QIR/. Today the QUU0-CUR systen has evolved 
into a more streamlined ard abbaeviated documentation process 
onlled the Required Operational (apability (ROC). ALL of these 
docments are statements of the description and need for new itene 
of equipment fon future utilization by U.S. Anny forces in the field, 

Subsequent to requirement definition and Department of the 
Aany approve, ££ becomes the aneponsibility of AN, 40 initiate 


Fon major systems as defined in DOOD! 5000.1 this ia accomplished 
under the auspices of a single manager, the Paoject Manager (Pm), 
who is appointed by the Secretary of the Aeny. Management of low- 
cost Lower prionity programe that de not meet 5000.1 thasshoddle is 
generally assigned to a product manager on to « functional element 
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within ene of ANC's major commodity commande, 


Anny Paoject Management 


The Anny, as well as the other services and industey, has recog- 
nized fon some years the critical importance of intensive management 
for major weapons systems acquisition programs, Project managenent 
was initiated by the Aeny on a Large sorte in 1962 uhen nine high 
priority development programs were assigned to Project Managers, 
(9:27) The action was precipitated by the difficulty in providing 
horizontal coordination between the functionally oriented ANC 
commodity commands, the (I, and industay, P's were authorized 
to aut across functional Lines within MC and deal dinectly with 
other commodity commands, the "user" as represented by (MW, and 
with industrial contaactons, The expansion of the number of pro~ 
ject managed programe since 1962 indicates the general success the 
comcept has experienced in effecting adequate coordination and 
management, Presently, there are 40 chartered Pi! prograne within 
the Anny, 

In a sense the Aany Project Manager seaves as both a conmanden 
ard a staff officer. Within the Limits imposed by hia charter, he 
speaks and acts as the commander primarily responsible fon the 
apecified systen development program. (23:4) He controle sizable 
resources allocated to his project and is normally assigned « 
veationlly oriented onganimtional stnucture to assist in the tech- 
nical and management functions dictated by the-charter, With se 
veral exceptions, Project Managers are co-docated with the commanders 
for the system under development. (23:11) For example, all Project 
Managers for Anny aviation aysten acquisition programs have their 
offices co-located with the Aamy Aviation Systeme (ommand (AVS(ON) 
in S4, Louis, Missouri, The Project Managers concerned report to 
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of the program, On several econsions Project Manager reassignnent 
uae based on the individual's selection for attendance to a senior 


have stabilized considerably, ( 24:Notes) 


Refi bo ( Doamentation 


Achievement of flexibility is necessary in ender fo conduct 
aysten trade-offs during the development cycle, The impoatance 
of applying intelligent technical, cost ard schdule trade-offs 
has been stated repeatedly in recent (50 guidance documents per- 
taining to the acquisition of defense weapons systens, Many of 
the Army's former development programe experienced serious cost 
overruns and schedule delays because the inflexible and fim ae- 
quirzenents described in QI00's and QIR's were established befone 
the syaten could be adequately defined in design engineering on 
available to either the Project Manager on the contaacter for per- 
velopment process, (onsequently, contractors were constantly 

technical 


Deviations could be waived only through a formal review process 
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nequining participation by numerous Government agencias and 
sprue. bythe Depctnent of she Ay oH The serine pao 


ment by the development contractor, Inevitably, the resultant 
cost and schedule oversuns on major programs becme.a focal peint 
fon scrutiny and criticiam by (engrsss, and resulted in lesser 
quantities of new systems at higher unit asst te the amy, (9: 
#4) 

On 31 July 1969, Deputy Secretary Packard issued « menoaan- 
process, (27:1-5) To meet the objectives of this policy statenent 
a joint (U/ML board une established, The efforts of the board 
nesulted in rejection of the QU0/QIR documentation as too inflex- 
ible and urwieldy and initiation of a Materiel Need (MW) Concept 
as the means to elininate mest of the deficiencies of the QIR/QIOO 
system of requirements formation, The IW provided development 
objectives in the foan of bands of perfoanance which could be up- 
dated as the program progressed from Validation through Full Seale 
Development into Production, (22:203) The stated pexfoamance 
goals were not single value nequirenents, but anther a bounded 
nange of acceptable parameter values that narrowed a technical 
accomplishment was verified thaough pastetype testing. Fon 


range "230 to 270 knots" during Validation, then further definitized 
"to perhaps "240 40 250 knote" during Full Sorte Development and a 
finn determination was made relevant to what uns within the teckni~ 
peabenigin tam ae i at a ek 
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all requinenents with the respective commodity commanders, 
Although the concept of Aany project management has been gener- 
to improve the overall effectiveness of this managenent technique, 
The actions focus primarily on the criteria used for selection of 
PM's and stabiligtion of key personnel within the prognan of fice. 
Prion to 1971, criteria fon selection of a Project Manager 
stated that the selectee possess a Dachelon of Science degree, be 
@ graduate of the Command and General Staff (ollege (or equivalent), 
and have demonstrated "performance potential” for promotion to 
"general officer", No specific rank wns indicated as a finn ne~ 
quirzement for major acquisition programs, and in fact, rmmenous 
officers in the grade of Lieutenant colonel were assigned to Lead 
Secretary of the Anny chartered programs, Developmental difficul- 
ties occured on mmmenous programs because of the PM's inexperience 
and relatively junion rank ~ the latter making it partiowlarly 
difficult to effectively coordinate with other commodity commands 
ard the Anny Staff, In response to the guidance of Deputy Defense 
Secretary Packard's of 1969-1971, the Anmy upgraded ite criteria 
for Project Manager selection to include possession of a Master of 
Science/Master of Ante degree, be a graduate of a senion service 
school (Anny War (oLlege, I(AF, etc.), and be of military rank not 
dower. than colonel (on Liewtenant colonel=promotable), Presently 
mest major acquisition programs are managed by officers in the rank 
of brigadier general, (17:Notes) However, it should be noted that 
while the Anny strongly supports schooling of key personnel at the 
DNS, it does not require its newly chartered 7M's to have any pre~ 
vious experience in systene acquisition management, on for that 
matter, any formal schooling prior to assumption of duty, 
Although it will probably never be possible for hey military 
personnel to rennin with their programs for the entire development 
cycle which fon some systene exceeds ten years, PI's and other hey 
personnel were often reassigned with insufficient regal te the status 
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the requirement for remerous Goverrment/contractor reviews. 
A second major provision of. the MW (Concept centered on the 
principle of joint (DC/MNC effort throughout the development cycle, 


“ls ee es Se 
materiel nequinenents which were beyond their capability to meet 
within prescribed cost and schedule thresholds, ALL Materiel 
Need documents were prepared and staffed as a joint effort at the 
outset of planning and continuing through the entire development 
cycle, The principle of joint responsibility aequined a a good 
working relationship acess the (A(/MC interface 
with the "working level" managers within the Pi offices and their 
(OC counterparts, Two separate (D/A joint groupe were estab- 
Lished = technical area specialists (engineering on performance 
oniented) and systems management specialists (cost and schedule 
oriented), In this manner it wae possible for an appropriate 
syotem of checks and balances to be enployed which helped the 
Project Manager insure that all considerations were accounted for 
during each incremental step of the development cycle, ( 24: Notes) 
In August of 1972 the Anny further refined its requinenents 
doamentation by replacing the Materiel Need format with the 
Requined Operational (apability (ROC) = Development Plan (OP) 
Concept, (15:1=4) While retnining the essential and desirable 
characteristics of the MW documentation, the ROC/0? have staeam- 
Lined adminiataative staffing through consolidation of voluminous 
docmentation into two relatively concise volumes, The RO xre- 
places six Validation Phase IW doaments, while the Development 
Plan is the single substitute for seven Full Scale Development 
Phase plans used in the MW concept, This latest refinement of 
aystene acquisition doamentation should sewe to aatiuce 4taffing 


‘ 


interface and vertically up the hierarchial chain of comand 


Finally, it should be mentioned that the Aany rsoaganization 
of 1973 will result in disestablishnent of the-(enbet Developments 
Conmard ard realignment .. a ee 
Taming a Renin Contes Cn: ene inginia. 
However, ee ee ee 
change" and should net materially affect “user” responsibilities 
in the Aany systens acquisition process, 
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The (heyenne (A-56) compound helicopter wae designed and de- 
veloped to provide the U5. Anny with an accurate and lethal direct 
aerial fire support system effective in all potential worldwide 
hostile envisonments, At the time of program cancellation it uns 
system in the world, Utilizing a rigid actor systen, the airceft 
was capable of cruise airspeeds approximately (00% greater than 
the currently operational M=1G Huey (obra. 14 possessed the 
unique capability of maneuvering and engaging multiple targets 
simultaneously through the use of a computerized fire control aysten 
which incorporated laser aange finding, The (heyenre's armanent 
included the TW air-to-ground missile systen and a high speed Hm 
cannon, (20: 1-2) 

With all of these assets the Al=-56 development progaam wns 
formally terminated in 1972, and a follow-on acquisition program 
was initiated fon a mone austere Lower nrish/ Lower cost system 
entitled the Advanced Attack Helicopter (AMI), The (heyenne was 
a victim of a combination of circumstances that provide a valid 
case example fon verifiortion of deficiencies in the fonner systens 
acquisition cycle, I should be noted that the (heyenne met the 
objective standards for a weapons systen cited in AR 705-5, ises, 
it provided an aerial rotary-wing ainceaft qualitatively superior 
to that of any potential eneny under all conditions of war, However 
the total paogram costs far exceeded those originally envisioned, 
and coupled with technical difficulties in the development, eventu- 
ally forced termination of the program 


M/ 


Chapenne Paognan Difficultias 


The (heyenne was prime contaacted with the Lockheed Aerospace 
Conponation under the Total Package Procurenent (oncept (TPP), (9: 
25) This concept, initiated by fonner Secretary of Defense McNamara, 
nequined bidding eontaactons to enter into a fixed price "package" 
agreement for the cost of development, testing and production of a 
apecified nmber of aincaaft at the onset of the development cycle, 
In reality it required the contaactor to accurately predict total 
costs and performance characteristics related with development and 
production years before all of the costs were incurred and the 
teats were conducted, I2 also required the contancton to accurately 
predict development milestones for time scheduling before the first 
iten of test hardware had been produced. By 1972 the estimated unit 
cost of each aircraft had escalated to in excess of $4 million - mone 
than double the original estimate, The program uns also many months 
behind schedule, (24:Notes) 

000 reasoning on total package procurement in the eaaly and 
mid=60's wae that overall program costes for new weapons systens 
procurement could be reduced if a fiwn price could be established 
at the onset of development rather than in increnental unite as 
successive milestones were passed, However, in the case of the 
Cheyenne, TPP generated huge cost overruns because Lockheed could 
not acauately predict the adverse effects of an inflationary wage 
spinal (dictated in part by the Vietnam conflict) and increased 
material wats, In their enthusiaen to wing a big military con- 
advances related to rigid rotor technology were within the state- 
of-the-art when in fact they were not, No Limited scope test-bed 
program was required of the contractor to verify technical capa- 
bilities incluled in the QR, [4 une not until the (heyenne uns 
design of the systen became apparent to the contaacton and the 
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Government, Resolution of serious noton instabilities caused nu- 
merous schedule extensions and the application of costly engineering 
fixes, For its part, the Aany, in ite urgency to obtain a new rotary 
wing aerial platform fon rapid deployment to Vietnam, accepted cost 
and technical estimates with insufficient critical examination, (2: 
5-7) 

The original QR for the M56 contained very detailed and ri- 
gid docmentation which left few options available to either Lock 
heed on the Project Manager to save time and money during the devel- 
° process, Single value requinenents were established for cruise 
perfoamance parameters, (20:3) When ensueing aerodynamic instabil- 
ities Limited the perfonnance of the (heyenne's main rotor and the 
engine did not quite develop the predicted power, there was no mech- 
anism authonizing the conduct of technical trade-offs, That is, 
there wns ro capability to meet the more flexible bounded aange 
of the Aamy guidance documents, Nmerous special Government-contract- 
on reviews generated additional time delays, thenselves adding to 
of eventual cancellation. 

A serious problem with management continuity developed in the 
Project Manager Office. Between 1965 (the year of initial chartering) 
and 1972, the paognam office served urder the direction of five 
different Project Managers, Obviously the resultant managerial 
turbulence created an unfavorable impact on the program, Re- . 
assignnent of several of the Pls une based upon career development 
considerations of the officer, i.e., the need to obtain credit for 
"combat time" in Vietnam on to attend senion service schooling, 
Program continuity was only a secondary consideration, Two of the 
early P's were Liewtenant colonels who had no previous experience 
in systems acquisition, One of these individuals wae replaced when 
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it became obvious to the Army hierarchy that his inexperience and 
relatively junior rank made it extaenely diffialt fon him to ne- 
solve the matrix of problems associated with the (heyenne develop- 
ment, (22:4) It should be noted that the recently assigned 
Project Manager, in the rank of brigadier general, is experienced 
din RED management and is expected to be stabilized with the 
aurent MH program for an adequate period of time, 


Restauctured Advanced Attack Helicopter Program 


The preceding discussion uns critical of the Ml=56 paogaam, 
ard it is nelevant to point out that improvements have been ini- 
tiated within the MH program which will alleviate many of the 
encountered difficulties, The new development, initiated under 
the guidelines of DOODI 5000.1, will be based «pon reimbursable 
contracting with heavy incentivizing of coste during the Valida- 
tion and Full Serle Development Phases, The entire program falls 
within the currently popular "design to cost" strategy fon the 
acquisition of new weapons systems, The Request fon Proposals, 
which was issued to industry in the late fall of 1972, enjoined 
all bidders 40 design the Advanced Attack Helicopter to a cost 
aange of $1.4 million and $1.6 million flyauay coat per unit (bare 
aircraft ao it leaves factory), A total Life cycle cost c5iling 
of $3.2 million (constant FY 73} doLlans) has been established 
for each aircraft, (15:14) 
aeduced from those specified in the A=55 program, The new sye- 
tem will have eas endurance, speed, and navigation and automatic 
weapons acauracy, Rigid rotor technology will not be incorporated 
in the design since it still remains an area of inordinate techniorl 
single value requinenents, permitting contractor ard Goverment 
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trade-off of performance 20 coincide with cost and schedule 
objectives, The (PA contract will contain specific provisions 
for Project Manager participation ard control oven the course 
and direction of the total program. (24:Notes) 

The Source Selection &valuation Board convened in St, Louis, 
Mo, in February 1973 40 evaluate proposals from five prime con- 
taactons, (ontaacton response to the RP were to include provi- 
sions for MY commonality interfaces with the litility Tactical 
Transport Aircraft Syaten (UITAS), another system acquisition 
program that has been approved fon prototype development, Since 
the MH is of the same relative size, utilization of common dyna- 
mic components (engine, transmission, drive shafts, etc.) should 
considerably neduce developmental risk and provide for better 
cost estimating, [t is probable that one of the two winners on 
the UTTAS competition (Boeing on Sikorsky) would construct one 
of the Lly-off prototypes since it will have developmental ex- 
pertise with the dynamic components. However, the overall compe- 
tition will be subdivided between the basic airframe and the 
mission sub-systems, i,e., navigation, fine contaod ard weapons. 
Contractual. paovisions will allow matching the best airframe 
proposals with the most promising sub-system concepts during the 
tly-off competition, (15:14) 

The systems engineering management plan for the AW will 
establish Aamy "on site” engineering groups at contractor plante 
to function as the focal points for technical information and 
data exchange between the government and the contaactor, The 
plan identifies organizational and interface relationships be- 
tween the many Army technical agencies who have delegated responsi= 
bilities fon the MY program, [4 authorizes a standing committee 
chained by the Preject Manager's technicrl directon and staffed 
with senion engineers from the various AN, commodity commande, 
The committee will meet as nequined to aespord quickly on tech- 
nical problems. The intended result is a systems engineering 
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organization capable of channeling the technical inputs of all 
elements mone effectively than had occurred on the (heyenne pro- 
gram and bringing then 40 bear on potential developmental diffi- 
culties mith minimm duplication and lost time, (20:5) 

If the developmental progran is succeseful and maintains 
the planned schedule, the first production aircraft is expected 
to be fielded in mide1978 Total planned production is in the 
range of 450-500 aincraft, stretching over a five year period, 
The AM, Like the predecessor (heyenne, is the top priority acqui- 
aition program within the Department of the Army, Lt is critical 
to the Aamy that the improvements incorporated in the MH devel- 
opment will result ina successful program Leading to production 
of the world's most advanced rotary wing aircraft weapon system, 


CHAPTER IV 
HEAVY LIFT HELICOPTER 


Background 


Another major new Anny aviation system on the development 
horizon is the Heavy Lift Helicopter (HLH), Aany interest in an 
HLH dates back nearly twenty years to the mid-90's uhen studies 
indicated the feasibility of building a helicopter capable of Lift- 
ing payloads ranging from 8 to 16 tons, Sikorsky Aincanft Divi- 
dion of United Aircraft (orpoaation built a 10-ton payload heli- 
copter at this time, the (fle54, which the Aany subsequently pao~ 
Vietnam, (10: 1-4) 

Ln 1963-64, the Anny Aviation Materiel Labonatonries at Foat 
Eustis, Virginia completed a preliminary design studly utich estab- 
lished the feasibility of building an HLH in the 20 40 30 ton pay- 
toad range. Impetus townad development of such an aircraft uae pro- 
vided not only by the success of the (H-54 in Southeast Asia, but 
also by the Soviet Union's introduction of the Mil-/2 (Homer) in 
the late 1960's, The Mil-/2, uhich has a (9-ton payload capacity, 
demonstrated that engineering problens associated with sealing te 
darge soton systems and dynamic components uns within the technical 
state-of-the-art, After (ongress expressed an interest in an HLH 
that would satisfy beth Awny and Navy requinenents, 000 approved 
a progaam in September, 1970 which specified joint development of 
an HLH design oriented to satisfying the needs of each sewice, (17: 
Notes) cn ue ee a, 
tions, delivery of containerized and palletized supplies, Leading 
ard unloading of containershipe from off-shore Locations, ard 
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positioning of ammunition, POL, and other logistics requirements, 
Its payload range would substantially exceed the current capability 
of opeantional Free World helicopters. (26:1) 


Advanced Technology Components Progaam 


The program was initially approved as an Advanced Technology 
Components Paogaam (AT() +0 design, fabricate and preliminany test 
critical HLH components in onder to verify techniorl feasibility 
and performance acceptability before system development, Selection 
of this course of action uns in consonance with Deputy Secretary 
Packard's guidance to clearly establish the level of technienl risk 
énvolyed prion to large scale commitinent of funds to weapons acg- 
uisition programs, The Request for Quotation for the AT( wae issued 
to induatay in Novenber 1970. (21:1) Id included features requir- 
ing competitive hardware demonstration as a means of insuring that 
contractor feasibility atulies were sound, that the syeten could 
be reasonably well defined, and that cost proposale were credible, 

The original Anny intent was to fund tw on mone contractons 
to build and tact critical components of an HLH system, However, 
after reviewing the five proposals submitted by the helicopter in- 
dustay, the development of the components une assessed to have a 
dower nish than originally thought. 000 opted not to proceed with 
a competitive tecinology progaam on. the basis that ite $100 million 
cost could not be justified to Congress, In FY 72, Congress appro- 
priated furde fon the Anny (as Lead service) to proceed sole source 
with Boeing Vertol to develop and test the high risk components 
of a proposed mltinsenrvice tanden rotor HLH, (16:2) 

In June 1971 the Anny awarded a cost-plus-aunrd-fee contaact 
to Boeing Veatol fon $67 million with the following specific 


objectives: (10:10) 
a, Demonstrate component technology to reduce development 
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nishe applicable to a 22,5 ton HLH at lowest aystens coat, 

6, Secure a cost data base adequate to assure that cost esti- 
mates uding that data base are credible and acceptable, 

C Provide the government with improved technology and reduced 
nish fon program definition for large payload helicopters, 

d, Advance the level of induatey expertise in HLH components, 

The ATC progaan involves tecknical investigation and proto~ 
type constauction of twenty selected components, Typical of the 
component work packages is the noton propulsion aystem development, 
It is anticipated based on projected payload that the gross weight 
of the HLH will approximate 120,000 Lhe., mone than 24 times that 
of the (H-54, Hence, the specifications fon noton blade design 
are mich more stringent particularly in stiffness and size than 
blades used on today's operational helicopters, At the onset 
of the ATC program Boeing engineers felt that utilization of 
boron and graphite composite materials offered the best design 
solution because of superion stiffness qualities and Lighter 
weight, However it wns subsequently determined that each blade 
would require almost 1000 man-hours to produce and consume 200 Lhe, 
of very expensive graphite in the manufacture, The composite 
materials would necessitate a complex blade root end for stauctural 
integrity upon mating to the rotor hub, Within the pact year 
extensive redesign and testing wae pursued that led to constauction 
of a much less expensive and simpler blode, (ostly graphite ($75 
per Lb.) wae replaced with a combination of fiberglass ($7 per Lb.) 
and titanium-nickel alloy, Manhours to produce were decreased by 
the new design will also possess substantially improved ruggedness 
and wear characteristics, (17:Notes) 

A contractor data package has been prepared fon each of the 
twenty items to include component description, a discussion of 
evaluation factons, assessment of the impact of iten weight and 
other characteristics on other sub-systems, and a monitoring chart 
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depicting technionl and design variations in teams of their impact 
on 9n066 weight, Revisions to thase data packages are submitted 
quarterly to the Aany Program Manager at the U5, Aany Aviation 
Syatema (onmand (AVS(OM). In addition, Boeing submite monthly 
gress on each ATC project. Tectnical accomplishments are measured 
in teams of test results, danming releases, status of on-going 
testing and design, and future milestones. Additionally, the | 
contractor conducts bi-weekly program reviews which Government | 
personnel may attend ae observers. (10:27-H0) 


A foral Govearment review of the AT( Progaam is held quas- 
terly at Boeing Vertol, At this meeting attended by Aany and 
Navy representatives, the contractor presents the techniorl 
accomplishments of each AT( project fon the interim period, He 
also presents an overview of each project including reasons for 
cost, schedule and tecinicrl perfornance variances ard connective 
actions initiated, The minutes of these meetings are subsequently 
fomuarded to ihe HLH 9M for approval, (10:3) 

Ae of mid-April 1973, the ATC Program uns 55% complete and 
1.6 weeks behind the schedule approved at program inception, ALL 
tashe are scheduled for completion by mid-19774, The contaacton is 
predicting no cost ovestun and satisfactory accomplishment of all 
techniorl objectives and projects, The HLH 7M reported at the 
mid-April 1973 briefing to the (G, US. Army Materiel (onmand that 
50. & of the increnental aunrd fee potential to date had been 
earned by Boeing Vertol, The (PAF contractual provisions vary 
from a base of J to a maximm of i Minimal satisfactory per~ 
formance earns only the base fee, Thus, the contractor is pre- 
aently collecting over 6% fee, indicating excellent technionl 
progress, (17:Notes) 


Prtetyoe Prog 
In Novenber of 1972, Deputy Defense Secretary Packard 


20 


= een ere 


appnoved initiation of the HLH Prototype Paogaam, and «a parallel 
engine development effort, (26:2) The purpose of the somanhat 
austere program is to test the technology gains achieved in the 
ATC effort in an ervinorment which will give 00D the opportunity 
to eamine the flight behavior of an HLH at Least commitment of 
funds, The prototype engine program will provide the base for 
potential follow-on low risk development and qualification of the 
engine, 000 decision to proceed into prototype flight tect uas 
based upon the generally satisfactory progress experienced on 
the AT(. Progam, (26:2, 5/ 

In January 1973, Boeing Vertol and the Allison Division of 
General Motors (orxponation were auarded contracts for the respec- 
in the amount of $70.6 million was authorized for this joint effort. 
It is presently intended that Boeing will build and fly one proto- 
type during the Validation Phase, Finat flight test is planned 
for the period June-Decenber 1975, with SAR, Il, the decision. 
point for entering Full Sarle Development, scheduled for Febauary 
1976. If program go-ahead ia approved at that milestone, the 
current plan is to constauct and flight test four additional 

HLH during FSO which would commence during the 3rd 
quarter of FY 76 and continue thaough FY 198, Production initi- 
ation, assuming successful FSD, is planned for FY 1981. (16:1, 2) 


IN li il a rat i a a eh Nc a hl i a ha st tl 


Technical performance requirements for prototype test have 
been stated in teans of performance bards to allow maxima taade~ 
off against cost and schedule during the development. The 
primary performance bande are shoun below along with the target 


Requirement Tanget Bard 
Mission Radius 50 MM 35-70 M 
Alesion ion Reliabili x74 90 (minimum 
Mant; t 
me. ‘on 


Estimates of Full Sarle Development costs and production unit 
Llyauay costs will be based upon data from the initial 
program, This data will not be available until the end of FY 1975. 
However, a tentative “design-to-cost" goal of $5.9 million per 
aircraft has been established based upon a total procurement for all 
services of 2590 helicopters, The design-to-cost goal will be 
measured in constant FY 1973 dollars, (16:2) 

The Development (oncept Paper reflects a planned total 100 
production of 233 helicopters. Recent informal estimates indicate 
perhaps ad low as (00 aircmft. The Project Manager, based upon 
cost estimates against this lower figure, (17:Notes) 


Army and Navy HLH Programs 


Early in 1970, prior to 00D approval of ATC Program go-ahead, 
a joint Army-Navy working committee une fonned to study the feasi- 
bility of developing a single HLH that would satisfy the requirements 
of both senvices, The Auny originally desired an HLH with a 25 ton 
Lift capability to insure that essential logistic mission of Lifting 
the atardand Mil-Van container would not be compromised, The Navy 
nequinement une for a payload of 18 tons, but unden different mission 
conditions, In reality, the Aeny HLH with a 25 ton Lift capability 
would be almost twice the size of the Navy proposal, The comnittee 
concluded that a compromise 22,5 ton HLH would meet minimm Aany 


22 


a a a a a a i wit dl 


needs but would not be fully compatible with the shipboard 
nequinements of the Navy. (10:8) [4 was projected that an 
force, amphibious assault and landing platfonn dock ships because 
of ite size, Nevertheless, in view of (Congressional interest 
in a single HLH that would satiefy the purposes of each service, 
000 opted to approve the program as a joint development, conmenc- 
ing with the investigation of critical components, Navy rebuttal 
of this decision was unsuccessful until the proposals from the 
five bidding contaactons were evaluated in the spring of 1971. 
(10:12) The Sounce Selection Advisory (ouncil concluded that 
none of the paoposed designs were compatible to Navy needs at 
the specified 22,5 ton payload. 

The decision to proceed with only one HLH was modified by 
CSD in May 1971, concurrent with ATC contract aupad, The Anny 
uns instructed to proceed with the development of the Joint or 
000 HLH to satisfy the lard based HLH missions of all services, 
and the Navy was to proceed to develop the (H-5% (payload 16 
fons) to satisfy the Navy shipboard mission, The 00D decision 
to authonize an additional program hae been the source of con- 
siderable (ongressional critician, but in the FY 73 budget 
approval of the concept une granted, and furda for both the 
ALA ard the (H=53 programs were provided. 
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(HAPTER V 


CONCLUS 1045 


The basic objective of Anny acquisition strategy is to ob- 
tain both adequate quality and sufficient numbers of new weapons 
aystens at affordable prices in today's environment of austere 
defense funding. Unlase both the cost and the performance vari- 
ables of acquisition can be optimized, the Anny may well find 
itself confronted with a serious capability shortfall in weaponry 
when compared with future systems of potential enemies, Design 
to~cost will continue as an overriding consideration for all 
major development prograns fon the fonseeable future because 
of the increased pressure fon greater allocation of the nation's 
resources to solve social and envinormental problens, and a 
corresponding pressure to reduce defense expenditures, ALL 
reasonable actions should be taken to insure that the basic 
tenets of current strategy are understood and applied whenever 


appropriate throughout the development cycle on all Anny acquisi- 


tion programs, (ostly excesses in optimizing the perfomance 
variable alone may Lead to program cancellations if not com- 
pletely justified, 

improved its acquisition processes to meet today's stringent de- 
mards for improved performance at minimal costs, Revisions to 
former nrequinenents documentation have provided Project Managers 
essential cost/techniorl trade-offs within established thresholds, 
Improvenent in coordination across the COC/MC user-developer 
interface has strengthened nequirenents definition and provided 
for mone realistic assessments of the rishe associated with ex- 
tending the state-of-the-art on new developmental programe, 
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The quality of acquisition management has been improved through 
upgrading of selection criteria for Project Managers and atabili- 
gation of duty tours to coincide with completion of critionl 
program milestones. However, the criteria could be further im 
proved by requiring Pidesignates to have denonstaated acquisi- 
_Aion management proficiency ina previous assignnent, 

; The (heyenne helicopter program uns the victin of the ill- 
fated total package procurement concept. This method of contract 
ing did not provide the Anny with sufficient visibility on 
program control fon effective correction of the tecinical and 
cost overrun problems encountered in a program of such complexity, 
The inflexible QIR performance specifiortions compounded the 
managerial difficulties and imposed schedule slippage through the 
absence of any trade-off mechanism other than Lengthy Goveannent- 
contractor formal reviews. The ongoing development for an Advanced 
Attack Helicopter is based upon Lower technionrl and cost risk, and 
should provide a capable new aerial weapons platforn for close 
support of Army ground forces, The MH program enbodies the 
acquisition principles delineated in DOOD! 5000.1. 

The Heavy Lift Helicopter program incorporates several inno- 
vative techniques designed to decrease cost and technologionl rishe, 
Initiation of a pre-development Advanced Technology Component pro~ 
gram hae substantially reduced technical risk while providing 
credible cost information upon uhich to base the follow-on effort. 
The success of the components program has resulted in approval 
for a Limited prototype {light test program to verify that the 
technology is indeed in hand prion to comitment to production, 
The HLH program serves asa classic example of the "fly befone 
buy" concept of system acquisition, 
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